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ABSTRACT: The common vampire bat apparently is expanding its range northwards in Mexico and seems poised to enter the 
southern United States. Climate models predict suitable habitat in the U.S. in south Texas and parts of southern Arizona. While 
vampire bats’ northward range expansion is not unexpected, the fact that this species brings a strain of rabies that impacts livestock 
and people warrants a strategic response. Annual economic damages from bats are estimated between $7M and $9M, largely 
associated with deaths of livestock from rabies. To prepare for the emerging rabies issue, USDA Wildlife Services programs in Texas 
and Arizona have begun training employees to recognize symptoms and respond to bat presence. Surveillance of livestock at sale 
barns and on ranches is designed to maximize the opportunity to detect bat bites in livestock. Outreach on the issue, via one-on-one 
training and a DVD handout to landowners along both sides of the border, has been initiated. This paper details the extent of 
preparations for an emerging disease; quantifies expenditures necessary for a responsive program; and discusses some issues 
associated with the proximity of vampire bats to the U.S.-Mexico border. 
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INTRODUCTION 
Hematophagous (i.e., blood-eating) bats are endemic to 
Latin America and are represented by three species, 
Desmodus rotundus, Diaemus youngi, and Diphylla 
ecaudata. Of these, the common vampire bat (Desmodus 
rotundus, hereinafter vampire bat), has the widest 
distribution (Barquez et al. 2015). Although translocation 
experiments show that vampire bats are capable of long-
distance movements, home range sizes are normally <10 
km2 (Ruschi 1951, Trajano 1996, Streiker et al. 2012). 
Currently, the range of the vampire bat in Mexico extends 
northward into the states of Chihuahua, Nuevo Leon, 
Sonora, and Tamaulipas (Zarza et al. 2017) and evidence 
suggests the range could naturally extend into the United 
States in Texas and Arizona (Mistry and Moreno-Valdez 
2009, Hayes and Piaggio 2018). Suitable climate and 
habitat also extend into Florida (Lee et al. 2012, Hayes and 
Piaggio 2018), but natural connectivity is uncertain. 
Fossilized remains of a variety of species of vampire bat 
have been found in Arizona, California, New Mexico, 
Texas, Florida, and West Virginia (Ray et al. 1988). In 
recent times, vampire bats have been documented within 
about 50 km of the U.S. state of Texas (Hayes and Piaggio 
2018).  
Vampire bats have a preference for feeding on 
livestock, especially cattle, and vampire bat populations 
are larger in areas with livestock (Mayen 2003, Voigt and 
Kelm 2006, Johnson et al. 2014). Rabies exposure can 
occur directly from vampire bat bites as well via human 
exposure to rabid livestock. Livestock exposure to vampire 
bats can cause bovine paralytic rabies, with both public 
health and economic consequences. Beyond rabies, 
vampire bats can cause direct damage to livestock value 
through reduced milk production, weight loss, and 
damaged skins. (Thompson et al. 1977, Schmidt and 
Badger 1979, Anderson et al. 2014a). Additional economic 
expenses are incurred due to the need for increased use of 
livestock rabies vaccines, increased husbandry costs, and 
the need for governmental response.  
Estimates on the livestock industry in Mexico indicate 
losses of more than $46.7M per year from vampire bat 
rabies, through mortality, damaged meat, decreased milk 
production, devaluation of hides caused by bites, 
restrictions on commercialization of suspect or sick 
animals, and decreased consumption of meat due to 
consumer fear of contamination by rabies (PAHO 1995, 
Jimenez 2004, Shwiff et al. 2006, Jimenez 2007). 
Anderson et al. (2014b) estimated annual economic impact 
of the potential spread of vampire bats into South Texas 
between $7M and $9M.  
The number of cases and the advancement rate of 
rabies in the U.S.-Mexico area is unknown. One study in 
Argentina described an infected bat population advancing 
a linear distance averaging 40 km per year for several years 
(Fornes et al. 1974, Benavides et al. 2016). Anecdotal 
evidence indicates cases of bovine paralytic rabies cases 
have occurred within 25 km of the U.S.-Mexico border 
south of Reynosa, Tamaulipas, and southwest of Falcon 
Reservoir in Nuevo Leon, in recent years. A single case 
occurred in Texas in a cow of Mexican origin, causing 
officials to believe that the cow became infected in Mexico 
(Blanton et al. 2011). Three additional cases have appeared 
near the California-Mexico border in Mexicali in 2013 
(Rodriguez Castillo et al. 2015). While no confirmed cases 
of infection have occurred in the U.S., the proximity of 
cases within Mexico indicate that vampire bats and bat 
mediated rabies may appear in the U.S. at any time. As 
vampire bats expand their range northward, knowledge 
about vampire bats and recognition of rabies symptoms 





METHODS AND RESULTS 
An extensive scientific, management, and regulatory 
interface exists among agriculture, public health, and wild-
life management agencies responsible for rabies control 
and prevention activities within the United States. Individ-
ual state and federal agencies have statutory authorities and 
a public trust requirement to meet agency missions (Slate 
et al. 2009). As a consequence, planning, implementing, 
and coordinating effective rabies control and prevention 
strategies necessitates collaboration among diverse disci-
plines and authorities. The signing of the North American 
Rabies Management Plan (NARMP) in October 2008 by 
representatives from Canada, Mexico, the Navajo Nation, 
and the United States has extended collaboration across 
international boundaries and multiple disciplines in four 
focus areas: communications, control, research, and 
surveillance (Slate et al. 2008). Signatories to the NARMP 
include the U.S. Department of Agriculture (USDA) 
Animal and Plant Health Inspection Service (APHIS) 
Wildlife Services (WS).  
The mission of the WS program is to provide Federal 
leadership in managing conflicts with wildlife (USDA 
2009). WS uses an integrated wildlife damage manage-
ment (IWDM) approach to resolving conflicts with 
wildlife; that approach includes integration and application 
of all practical methods of prevention and control to 
minimize wildlife damage (USDA 2009). To prevent 
rabies transmission to livestock or humans by vampire 
bats, specific strategies adapted to local situations are 
required (Slate et al 2008); however, a basic rabies-
response program incorporates:  
1) Campaign promotion; 
2) Training at multiple levels and jurisdictions; 
3) Vaccination of susceptible livestock populations; 
4) Control of vampire bat populations; 
5) Updating diagnostic laboratories, implementing 
new diagnostic techniques 
6) Epidemiological surveillance in endemic areas 
and regions where rabies cases are reported in 
animals of economic importance at risk for 
vampire bat-transmitted rabies and other variants; 
and 
7) Organization of specific interagency committees 
for collaboration and dissemination of 
information. 
As the United States does not have vampire bat rabies 
at this time, WS’ strategy focuses on number 1, 2, 6, and 
7. Wildlife Services initiated training for biologists associ-
ated with rabies management campaigns in conjunction 
with APHIS International Services (IS) in Mexico. 
Biologists traveled to locations in Mexico to learn from 
Mexican biologists on biology and ecology of vampire 
bats and the agricultural impacts and practices used for 
management. A total of 10 workshops have been held in 
Mexico and 70 biologists have been trained. One 
additional workshop was held in Texas in 2018 with 8 
people receiving the training. 
Because bovine paralytic rabies’ symptoms are not 
well-recognized in either the U.S. or Mexico, WS 
collaborated with IS, SAGARPA, and Mexican colleagues 
to produce a bilingual (English/Spanish) DVD describing 
vampire bats, bat bites, and the symptoms of rabies. The 
intended audience includes rural landowners along both 
sides of the border, veterinarians, agricultural workers, and 
employees of land and wildlife managing agencies. 
Production of the DVD was done in-house within WS and 
involved two one-week trips for a two-person crew plus in-
country support from IS and cooperating Mexican 
agencies. DVD’s were duplicated from the WS Master 
locally in San Antonio Texas and packaged by WS for a 
combined cost of $3.83 per copy. The DVD was debuted 
at the 2015 Rabies in The Americas Conference in 
Colorado, and since that time 1,173 DVDs have been 
distributed.  
Beginning in 2016, WS Operations in Texas, Arizona, 
and Florida began systematic surveillance of livestock at 
point of sale facilities (“sale barns”) and confined livestock 
operations (e.g., dairies and feedlots). In Texas, additional 
surveys were conducted on ranches directly on the border 
when livestock were encountered closely enough to 
confirm the presence or absence of bites. The intention of 
these surveys is to detect freshly bitten cattle through 
observations of fresh or dried blood or wounds similar to 
vampire bat bites (Greenhall et al. 1971, Greenhall 1972). 
Annually, between 149 and 357 individual surveys have 
been conducted since 2016. A total of 887 surveys examin-
ing 312,138 head of livestock were conducted through FY 
2019. 
Training may effectively prevent rabies by bats in local 
communities (Kikuti et al. 2011, Benavides et al. 2016). 
Since FY 2013, the authors estimate a minimum of 
$54,000 spent on training, $14,706 on DVD-based 
education, and $117,295 on livestock surveys for a total of 
$186,001 or an annual average of $26,571. Additional 
expenditures include one-on-one technical assistance, 
educational booths at public events, non-DVD outreach to 
the public and wildlife professionals, and administrative 
costs associated with rabies management in general.  
 
DISCUSSION 
WS uses a systematic approach to decision making, 
called the WS Decision Model (Slate et al. 1992, USDA 
2014) (Figure 1). The model prescribes a stepwise process 
to be followed for selection of wildlife damage manage-
ment “services” and evaluating the results. In the case of 
vampire bat range expansion, what is usually the initial 
step in the Decision Model (“Receive Request for 
Assistance”) is lacking from an external source. Instead, all 
actions to date have been selected proactively by WS 
leadership in anticipation of conflicts associated with bats 
and bat mediated rabies.  
Expenditures in preparation of conflict is not unprece-
dented: states adjacent to occupied wolf range often spend 
considerable resources, even in the absence of wolves. 
Surveillance expenses are common in disease manage-
ment. Training is a necessary expenditure in all wildlife 
damage management scenarios but is especially important 
for novel conflicts where local knowledge is lacking. 
If predictions are accurate and trends in distribution in 
Mexico continue, vampire bats will arrive in extreme south 
Texas and perhaps in Arizona in the near future. Assisting 
in the potential expansion is the vampire bats ability to feed 
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on other common species such as feral swine (McCarthy 
1989, de Macedo Pessoa 2011, Estefano et al. 2015, Galetti 
et al. 2016, Hernandez-Perez et al. 2019) whose numbers 
readily outnumber the number of cattle along the Texas/ 
Mexico border. To help guide a coordinated science-based 
response among agencies and organizations, WS Leader-
ship will convene a “Blue Ribbon Panel” of rabies and 
wildlife experts to examine the science behind range 
expansion, the risks to human and livestock and the options 
(and expenses) associated with a variety of potential 
management strategies. The panel will convene in late 
2020. It is unlikely that expenses associated with manage-
ment will decrease and, in the absence of new sources of 
funding, resource reallocation will continue.  
Once vampire bats arrive in the U.S., public opinion, 
along with political interest, will likely be polarized, with 
regional interests most affected. State and federal wildlife, 
agricultural, and public health interests and agencies will 
also become engaged. WS-led management options may 
be more or less prescribed by other agencies should the 
issue become polarized. It is rare that WS becomes 
involved in mitigation of wildlife damage before it occurs, 
but the vampire bat response, to date, is a demonstration of 
proactive management and Federal leadership in manag-




Figure 1. Schematic of the USDA APHIS WS Decision Model 
(Slate et al. 1992 and USDA 2014). 
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